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Mitsuo Chihara* : Studies on the life-history of the green 
algae in the warm seas around Japan (10) 

On the life-history of Cladophora wrightiana Harvey** 
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^«Wtt*©MK:KWf»5»Lyc%©t:', »&*©?•» 
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(ct^o^fIt;^?,„ c<D^fridmMmWtltiW3%fa<M9<-tZ>&, ^KiSI#:© 
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$ tih o c fc 4 D , is wot Km 

^LXfflttiJLb fab (Fig. 4, A) 0 t C b~C'W^Mh b C b it, SBf^fil^£ V s #f 
|*I l/C fi, ^ 0 “C Iyengar & Ramanathan (1941) $5 Microdictyon tenuis t?HtSL7c 
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27 fcfy-^^lF Cladophora fuliginosa p= 7 i -t H L Microdictyon japonicum X'&.iL 
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Fig. 2. A.-G. Series of juvenile plants showing development of polysiphonous frond 
from a single siphonous cell. A.-C. Germlings. D.-G. Parts separated from young 
fronds. H. Enlargement of annular constrictions. I. Attachment bearing long tapering 
rhizoids. 
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b 0 c © c fc kMML 

x, fc 2> %(DKT $. ^3^, iH8f> fc 

kiLtt?*'>*?■*, ^©ftfi&fc*^i>o 

±&©3U$H:, >&-& ^felfL7fc#:©±^T:'ttjf 1 {bbi%Wo ffc©±f$©KJS^-ett, ; L 
WfLtf Fig. 3 r^L/cJ;5^ 

JK§£lr# 5 M?> bl <E> 0 M# (1902) ^ 0^:^®E!|^ p. 89 t:' “From lower extremities 
of joints extracuticular, decurrent root-fibres are emitted, which remain very short 
in upper joints but becoming somewhat longer in lower portion of frond”, fc |HsS 

Lfc%©#, c ©*#f$tt S fc 

Harvey (1859) CO^ftt, ^4^005«K1 

b < K^m^-b^^L <, t/ciM£ mmmKftMmmLxmmLfb%% 
-frlifrb^tL&k, »ftlt(i«fc^fc 4 ©“£'$>& 
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Lft'>7 ^-ibR©®©Ho;6*©gS, 7cfc Itf Tt + '>t^"1b, 
ft &isir if-^, 1b, ii tf '> T ©1b, Tibi K *1 ©tJ* ©1b(?), '© dr © © © 1f~ 

©ifc(?) 3^tfg€^#©4©&g , t?tt, £©SW©#£fcI.tftf'£ fc 
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Table 1. ©dl5T;'d5 5o 21bl<b ©tfc'fptfd: $ £ IChU^:# (fc fc fcldf Schussnig 1928, 1931 ; 
Bliding 1935, 1936, fc©#,) K X U '>^-^M<DmMX'^.htifcM]^MkMXV>6 0 fc 
Kbte1£ ?d$M<D Siphonocladales KWbir h?^X>fr(DMMX'k_ b fafcWt{% fc % £ < Ig# 
i~6o L^L Ulotrichales, Ulvales Siphonales KlR^fc ^ tlfclfc 

fiStt—;ixK i <0 W 0 -t fc^liKl.fc'W'r %fcfc D ©IW^^So. 

1) Jl £ fc, 21 ©|§1|’©i£B$f('i, Intracuticular fc 

;#©£ fc©21 fc'fc&So 
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Table 1. Size of the swarmers of certain species among Cladophora 


Fig. 4. A.-B. Network of swarmer-formation within a cell. A. Cladophora wrightiana. 
B. C. fuliginosa. C.-E. Germlings of the zygotes. F.-I. The same of the zoospore. 
(A. x20, B. x40, C-I. x280) 



biflagellate swarmer 

quadrifiagellate swarmer 

Cladophora wrightiana 

g g 

11.2-13.7x6.2-8.8 

g g 

13.7-17.5x8.7-11.2 

C. ohkuboana 

12.7-15.0x6.2-7.5 

— 

C. japotiica 

11.0-14.0x6.0-8.0 

— 

C. fuliginosa 

11.2-13.0x6.2-7.0 

— 

C. sp. (a) 

14.4-16.8x6.4-8.0 

—- 

C. sp. (b) 

9.0-11.0x6.0-8.0 

— 

C. sp. (c) 

— 

12.5-15.0x8.7-11.0 


tit Fig. 4 K^MmtmLfco 

U5C £ § K Gzempyrek (1930) Schussnig (1931) jfi Cladophora callicoma 

subforma kutr.ingiana , C. glomerata 3? <£ (X C. suhriana X (. XL ( fBjzS Lie t Lb 
XPpbdc, MVa&bLbK, ^ < H]— dlfrMMX Siphono- 

cladales <o d v X, MX-X b tlX X b (1c b A. (f Valonia macrophysa, 
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Kuckuck 1907; VW- 1953 ; Dictyosphaeria van-bossea, Cladophoropsis mernbranacea, 
Siphonocladus tropicus, Ernodesmis verticillata, Boergesen 1913; Microiictyon 
calodictyon, Boergesen 1925; Microdictyon tenuis, Iyengar & Ramanathan 1941; 
Boodlea coacta, "f'JJK 1955; Dictyosphaeria cavernosa J? J; O* Microdictyon japonicum 

ttbfr, c, coSSliH;, 

b MMKX LfaV^<Z)^ 

4b 2 >o t fc '> * 2 >S, % c % w £ 5t?$> 

b^:>XX>©%o!j#[4 ©—ob LX, li^{d:#Lfcgi5©|li®5g|5lc, 

Vl~f~ b h^k.b fib^iL7 c 0 ccDgU'g'j'i, 

C t K £ *0 fifffi b L “Cf5C $ 4b 7c -> N *7 -4 ill© Valonia trabeculata Egerod (Egerod 
1952) © trabeculae 

t fc> (1902) 4> Feldmann (1938) fa 5 

1C, Boergesenia, Ernodesmis, Siphonocladus, Strw ea, Chamaedoris V X X$ Apjo- 
hnia fa ifoigo^, &< V il b £ < U—l&V.t, {$©3sSfl 1 C 4 o-c 
V’So c CD C t f #t£ i -5o <C © =t $ ^®t^CD < 4/ fltX Siphonoclada- 

ceae ©$#!& i; L “C Boergesen (1913-14, 1925) Feldmann (1938) K X. tyMMidtUc 
WW.'V'hbo is dr ifV'Wi'VId, IS 1C f P'>d-^"ib Cladophora rugulosa b C. 
prolifera & C b&%Rbfl’CV*h 0 Murray (1891) 1 t d ^ is dr V P" iV, iS&OM 

nPffllSlC C ©^JCti: % o C bfrb Apjohnia laeteiirens bOMM&^fa, Apjohnia 
rugulosa Murray ©£p:45 It 7c IS ii 'C 4b <5 o 

trabeculae .©£> & C t, 3£SP)£ < ICH^CD < Q? 

Sl©$> 2 ) c t, d? £ W^MSMBflciil SStai©fflijH- hcbfrffrb^A.&b, '> 
*'>*?■&<£>&#>Z>frM^8$EEStt±fr%i <0 W^.'Vh 5bLw„ 

-h^CD^f#®l±'t fc, ^^XlFK^/Rii© Siphonocladales ©4b<b / it @£>-£55: 

C b *7Ki-%<Db i^^bVbo 

fads-, jS.W's’drV’ ihM©45 Siphonocladales © Valonia, 

Dictyosphaeria, %3-XXl Siphonocladus ©4bS?S© 4 : (3 

Nicolai & Preston (1952) ©||fS.|p^l, d? j 7 XP Cladophora wrightiana, Chaetomorpha 
spiralis, Valonia macrophysa, Dictyosphaeria cavernosa V £ V Boodlea coacta fa 
b'(Dm&WDW^’X&V'-ftl % IhIC £ 5 IC-fe A' n -V-Ch bCb l 7c 

HUd? £ (t^») ©§f^Sf£IH% if ft, b % 1C -> Hr Siphono¬ 
cladales 4 -oc b(DM&'k^^Cdtb^Lhc Ut?l £5 0 


1) fa 4? Siphonales <Dfa> bWr£ X jlfa tlb a 7c i: jt If Bryopsis fa> Caulerpa fa if 0 
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5-12 B, Glgmvztitt 6-8 Ht, 

2. f±»oM^o««L /c I ot;', M«U MgftKillgil 

£ Zc K fi b o 

3. @3 w?& 2 n^g, 1 % 0 0 «t & ^-e 4 fgs§£ i 0 0 t $, tc 

Siphonocladales <D / V;*— i: fJX'tTV' <E> 0 2> 0 

4. v-;b^5-«®3m^6o $]«» 

(i®@)R"T:', Siphonocladales © primary vesicle bM{Eli~£>o 

5. zijfc&SfcJ: &, c<d^M, Mi 

^©SctKlf < fiiMIfftfcK hfabo 

6. f^O^IP^tC trabeculae $ fzMUfflfcjjl < SSt£<£> < &tlt: % C? Q 

7. ’> ;f AlPMttS&it© Siphonocladales CD ^ yd- £ £ & C? M ^ — 7° b 

%L?cV>o 

mtmZK&t cA t 

AA • UlOTJIffcg^«£ AA • h ttfgM©H17g, K 

*L D:l*of#£ 5 A2co IBL TtlULfJUyA€»„ 
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Protistenk., 72 (1930). 21) Nicolai, E & R. D. Preston, Proc. Roy. Soc. B., 140 

(1952). 22) Wm&XB 0M0I (1902). 23)-, 0* (1936), 

24) Schussnig, B. Oesterr. Bot. Zeitschr., 77 (1928). 25) -, Planta, 13 

(1931). 26) -, Pubbl. Staz. Zool. Napoli, 27 (1955). 

Resume 

Detailed observations on seasonal growth, reproduction, and development of 
Cladophora zcrightiana Harvey have been made in the water of Shimoda, Izu Prov., 
the type-locality of the species. 

The present species is perennial; both adult frond and young one are found in 
this locality through the whole year. The formation and liberation of asexual 
zooid take place, in general, during the spring tide from May to December, while 
those of gamete occur during the similar tide from June to August. 

The sporangium is evolved from a growing cell near the tip of the branch and it 
does not differ from vegetative cells in shape. On the .occasion of sporangium- 
formation, a network in which a zooid takes its origin makes its appearance along 
the inside of the cell wall by an aggregation of the cytoplasm containing nuclei, 
chloroplast, pyrenoid, etc. About the same time one or more short conical projec¬ 
tions bearing apertures in their pointed end are formed on the lateral side or sum¬ 
mit of each sporangium. And, like Microdictyon tenuis (Iyengar & Ramanathan, 
1941), numerous refractive frothy mucilages occupy the remaining portion of the 
sporangium. 

The frond is dioecious and isogamous. The gamete is pear-shaped and bifla- 
gellate. The tendency of phototaxis in its swarming seems to be decided according 
to the intensity of light; it shows a positive reaction to a feeble light while a nega¬ 
tive one to an intense light. The shape and behaviour of the zoospore bear resem¬ 
blance to those of the gamete, but it is far larger than the gamete in size and has 
four flagella. In Cladophora wrightiana, therefore, there may be three kinds of 
fronds, male gametophyte, female gametophyte, and sporophyte, which are external¬ 
ly identical and indistinguishable from each other in sterile condition. Probably, 
its life-cycle is an isomorphic alternation. 

Germination of both zygote and zoospore is of the bi-polar erect type. One- 
celled siphonous germling whose shape is clavate shows likeness in appearance to 
the primary vesicle of the plants of the Siphonocladales. The secondary develop¬ 
ment of siphonous rhizoids from the lower cells produces consequently a compact 
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polysiphonous portion at the base of the frond, of which phenomenon there is also 
common knowledge in some septate coenocytic algae of such genera as Microdictyon 
and Anadyomene. 

At [the juncture of adjacent cells in this alga there is formed several short 
rhizoid-like extensions which take their geneses intracuticularly in the lower extre¬ 
mity of the cell. This extension led the writer to consider that it is a trabecula 
analogous to that of Valonia trabeculata described by Egerod (1952) from Hawaii. 

The base of the stipe of Cladopliora vcrightiana as well as of C. rugulosa pos¬ 
sesses a number of annular constrictions which are also frequent in the members 
of the family Siphonocladaceae. 

From the above-mentioned characteristics, it seems likely that the present alga 
is one of the remarkable species among the genus Cladopliora and that the genus 
bears affinity with the Siphonocladales. 


O"/V (ffjfli f r ft — ) Kozo HlYAMA : On Vincetoxicum nikonese 
Kitag. 

Vincetoxicum tlX, 7 ©^§ 3 : V. nikoense 

(Maxim.) Kitag., stat. nov. in Journ. Jap. Bot. 34: 364 (1959) i:fb Jl7Cc, L#* 
LCJlfCd V.nikoense Fr. & Sav., Enum. PI. Jap. 2 : 445 (1877) ( n ft j. y h 

Kitagawae Hiyama t tc 

rfcjllffdb -om 34: 3) c 

fife Elsholtzia cristata var. minima Nakai ( C 

h W C£S& 34: 189) Cfc 

IS 34: 366) flfc a 'ttlK T h h%kir E. cristata var. ramosa f. minima t 

w 5 X ^rOJ; $ b ifl 

ttJIJI&fcCfcSB 34: 

A CD basinym b V b $L?c Tylophora sublanceolata Miq. /3 albiflora Fr. & 

Sav. (J T. japonica Miq. /3 albiflora Fr. & Sav. t ~f~ & <£>$mE L W c 

Vincetoxicum Kitagawae Hiyama, nom. nov. 

V. nikoense (Maxim.) Kitag. in Journ. Jap. Bot. 34 : 364 (1959), non Fr. & Sav. 
1877, syn. nov. 

V. macrophyllum Sieb. & Zucc. var. nikoense Maxim, in Bull. Acad. St.-Petersb. 
23: 364 (1877). 
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